Effects of cochlear ablation on amino acid concentrations in the chinchilla posteroventral cochlear nucleus, as compared to rat.
Using a microchemical approach, we measured changes of amino acid concentrations in the chinchilla caudal posteroventral cochlear nucleus (PVCN) after cochlear ablation to determine to what extent slow decreases of glutamate and aspartate concentrations after carboplatin treatment resulted from slower effects of cochlear damage in chinchillas than in rats and guinea pigs, as opposed to effects of carboplatin treatment being slower than those of cochlear ablation. Our results indicate that both factors are involved: decreases of glutamate and aspartate concentrations after cochlear ablation are much slower in chinchillas than in rats and guinea pigs, but they are much faster than the decreases after carboplatin treatment. Further, aspartate and glutamate concentrations in the chinchilla caudal PVCN decreased by larger amounts after cochlear ablation than in rats or guinea pigs, and there was a transient increase of aspartate concentration at short survival times. Detailed mapping of amino acid concentrations in the PVCN of a chinchilla with 1 month survival after cochlear ablation and a rat with 7 days' survival indicated that the reductions of glutamate and aspartate occurred throughout the PVCN but were somewhat larger in ventral and caudal parts in chinchilla. Any decreases in the adjacent granular region were very small. There were also sustained bilateral decreases in concentrations of other amino acids, notably GABA and glycine, in the caudal PVCN of cochlea-ablated chinchillas but not rats. The effects of cochlear ablation on the concentrations of most of these other amino acids in chinchilla caudal PVCN differed from those of carboplatin treatment. Thus, although a major effect of auditory nerve damage on the cochlear nucleus-decreases of glutamate and aspartate concentrations-occurs across species and types of lesions, the details of timing and magnitude and the effects on other amino acids can vary greatly.